What Is Claimed Is 



1. N A method for measuring the thickness of a thin film, 
ocxqprising the steps of: 

irradiating white light onto the surface of a sample 
whereon an optically transparent thin film is formed, during 
polishing; 

detecting the reflected light generated by said 
sanple due to the irradiation of said white light; and 

determining the thickness of said optically 
transparent film, by using information for the spectral 
waveform of the reflected light thus detected; 

wherein, in said step of detecting the reflected 
light, the reflected light is detected fr om regions determined 
on the basis of a previously measured film thickness 
distribution. 

2. \ A method for measuring the thickness of a thin film, 
ocnprisingxthe steps of: 

irradiating white light onto the surf ace of a sanple 
whereon an optically transparent thin film is formed, during 
polishing; 

detecting the reflected light generated by said 
sanple due to the irradiation of said white light; and 

determining the thickness of said optically 
transparent film, by using Information for the spectral 
waveform of the reflected licfht thus detected; 
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wherein. In said step of determining the film 
thickness, the film thickness is determined by using 
inf drmatim for the spectral waveform of the reflected licfht 
fron presc ribed regions, on the basis of a ciiaracteristic 
quantity of the spectral raveform of the reflected light 
generated by said sarple. 

3. Hie nethod for measuring the thickness of a thin 
film according to claim 2, wherein the characteristic quantity 
of the spectral waveform of said reflected light is based on 
the reflection intensity of the spectral waveform of said 
reflected li^it. 

4. The nethod for measuring the thickness of a thin 
film according to claim 2, wherein the characteristic quantity 
of the spectral waveform of said reflected light is based on 
the frequency spectrum intensity of the spectral waveform of 
said detected reflected light. 

5. The method for measuring the thickness of a thin 
film according to claim 2, wherein the characteristic quantity 
of the spectral waveform of said reflected light is the 
similarity of the spectral waveform based on a previously 
measured film thickness distribution. 

6. The method for measuring the thickness of a thin 
film according to claim 2, wherein said prescribed regions are 
determined losing information such as said spectral waveform, 
or the reflectivity of the surface of said sanple with respect 
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to said viiite light, or the frequency spectrum in said 
tral wavef < 





A method for measuring the thickness of a thin film, 
ocnprising the steps of: 

vtfiite light onto the surface of a sample 




whereon an optically transparent thin film is famed, during 
polishing; 

detecting the reflected light generated by said 
sanple due to the irradiation of said viiite li^ht, ^^ti m^^ 
'and 

determining the thickness of said optically 
transparent film at prescribed regions of the surface of said 
sample, by using information for a characteristic quantity of 
the spectral waveform of the reflected light thus detected by 



time divislb^. 



8. The method for measuring the thickness of a thin 
film according to claim 6, vtfierein the characteristic quantity 
of the spectral waveform of said reflected light is based on 
the reflection intensity of the spectral waveform of said 
reflected light. 

9. The method for measuring the thickness of a thin 
film according to claim 6, wherein the characteristic quantity 
of the spectral waveform of said reflected light is based on 
the frequency spectrun intensity of the spectral vrarvef arm of 
said detected reflected light. 
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10. The method for measuring the thickness of a thin 
film according to claim 6, viierain the characteristic quantity 
of the spectral waveform of said reflected light is the 
similarity of the spectral waveform based on a previously 
measured film thickness distribution. 

11. The method far measuring the thickness of a thin 
film according to claim 6, therein the prescribed regions of 
the surface of said sanple are determined using inf onnatixm 
such as said spectral waveform, or the reflectivity of the 
surface of said sanple with respect to said white licfrt, or 
the frequency spectrin in said spectral wavefonn,/^^ 

^^l^X^ A method for measuring the thickness of a thin film, 
ocnprising the steps of: 

irradiating vshite light onto the surface of a sanple 
whereon an optically transparent thin film is formed, during 
polishing; 



regions of said sanple, fratv the reflected licfct generated by 
said sanple due to the irradiation of said vghite light; and 



transparent film, by using information for a characteristic 
quantity of the spectral waveform of the reflected light fron 



13. The method for measuring the thickness of a thin film 
according to claim 12, therein the information for a 
characteristic quantity of the spectral waveform of said 
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detecting the reflected light frcm prescribed 



determining the thickness of said optically 



the prescribed regions \thus de 





reflected light is Information for the reflection intensity of 
the spectral waveform of said reflected light. 

14. The method for measuring the thickness of a thin 
film according to claim 12, wherein the information for a 
characteristic quantity of the spectral waveform of said 
reflected light is information for the frequency spectrum 
intensity of the spectral waveform of said detected reflected 
light. 

15. The method for measuring the thickness of a thin 
film according to claim 12, wherein the information for a 
characteristic quantity of the spectral waveform of said 
reflected light is information for the similarity of the 
spectral waveform based on a previously measured film 
thickness distribution. 

16. The method for measuring the thickness of a thin 
film according to claim 12, wherein said prescribed regions on 
the surface of said sanple are determined using information 
such as said spectral waveform, or the reflectivity of the 
surface of said sanple with respect to said white light, or 
the frequency spectnm in said spectral wav 

l\. A method for measuring the thickness of a thin film, 
comprising the steps of: 

irradiating white light onto the surface of a sanple 
whereon an optically transparent thin film is farmed, during 
polishing, whilst supplying an optically transparent fluid on 
the surface of the sanple; 
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detecting the reflected licgit generated by said 
sanple due to the Irradiation of said white light; and 

determining the thickness of said optically 
transparent film by using information for the spectral 
waveform of the reflected light thus detected. 

18. The method for measuring the thickness of a thin 
film according to claim 17, wherein the thickness of said 
optically transparent film is determined using information for 
the reflection intensity of the spectral waveform of said 
reflected light. 

19. The method for measuring the thickness of a thin 
film according to claim 17, wherein the thickness of said 
optically transparent film is determined using information for 
the frequency spectrun intensity of the spectral waveform of 
said reflected light. 

NS \<^ A method for measuring the thickness of a thin film, 
ocnprising the steps of: 

irradiating white light onto the surface of a sanple 
whereon an optically transparent thin film is formed, during 
polishing; 

detecting the reflected light generated by said 
sanple due to the irradiation of said white light, by means of 
an optical glass having a similar index of refraction to that 
of the polishing fluid; and 
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determining the thickness of said optically 
transparent film, an the basis of the spectral waveform of the 
reflected light thus detected. 

21. The method for measuring the thickness of a thin 
film according to claim 20, viiexein the thickness of said 
optically transparent film is determined using information for 
the reflection intensity of the spectral waveform of said 
reflected light. 

22. The method for measuring the thickness of a thin 
film according to claim 20, wherein the thickness of said 
op tically transparent film is determined using information for 
the frequency spectrum intensity of the spectral waveform of 
said reflected light. 

2§. A device for measuring the thickness of a thin film, 
ocnprising:* 

means for irradiating vrtiite light onto the surface 
of a sanple vghereon an optically transparent thin film is 
formed, during polishing; 

detecting means far detecting the reflected light 
generated by said sanple due to the irradiation by said 
irradiation means; 

investigation region setting means for setting 
regions for determining the thickness of said optically 
transparent film, by using the information of any one of the 
spectral waveform of the reflected light detected by said 
detecting means, the reflectivity of the surface of said 
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sanple with respect to said white licfht, or the information 
for the frequency spectrum of said spectral vsveform; and 

film thickness calculating means for calculating the 
thickness of said optically transparent film by using 
information for the spectral waveform of the reflected light 
f rom the regions set by said investigation region setting 
means. 

24. The device for measuring the thickness of a thin 
film according to claim 23, wherein said film thickness 
calculating means determines the thickness of said optically 
transparent film by using inf ormation for the reflection 
intensity in the spectral waveform of said reflected light. 

25. The device for measuring the thickness of a thin 
film according to claim 23, wherein said film thickness 
calculating means determines the thickness of said optically 
transparent film by using information for the frequency 
spectmn intensity in the spectral waveform of said reflected 
li^it. 

NNSs ^^ A device for measuring the thickness of a thin film, 
ocrtprising: 

means for irradiating white light onto the surface 
of a sanple whereon an optically transparent thin film is 
formed, during polishing; 

detecting means far detecting the reflected light 
generated by said sanple due to the irradiation said 
irradiation means; 

39 



investigation region setting means far setting 
detection regions for determining the thickness of said 

m 

optically transparent film, on the basis of the spectral 
waveform of the reflected UL^ht detected by said detecting 
means; 

< 

means for extracting a characteristic quantity of 
the spectral waveform of the reflected licftit generated by the 
detection regions on said sanple as set by said investigation 
region setting means; and 

film thickness calculating means for calculating the 
thickness of said optically transparent film at said detection 
regions on the basis of said c±iaracteristic quantity. 

27. The device for measuring the thickness of a thin film 
according to claim 26, wherein said film thickness calculating 
means determines the thickness of said optically transparent 
film by using information for the reflection intensity of the 
spectral waveform of said reflected light. 

28. The device far measuring the thickness of a thin film 
according to claim 26, vtoerein said film thickness calculating 
means determines the thickness of said optically transparent 
film by using information for the frequency spectrun intensity 
of tte spectral waveform of said reflected licprt. 

29. A device far measuring the thickness of a thin film, 
ccnprlsing: 
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means for irradiating white light onto the surface 
of a sanple whereon an optically transparent thin film is 
formed, during polishing; 

detecting means for detecting the reflected li^it 
generated by said sanple due to the irradiation by said 
irradiation means; 

measurement region setting means for setting regions 
for determining the thickness of said optically transparent 
film, on the basis of the spectral waveform of the reflected 
light detected by said detecting means; 

ciiaracteristic quantity extracting means for 
extracting a characteristic quantity of a plurality of 
spectral waveforms of the reflected light by detecting, by 
time division, the reflected light from the regions set by 
said measurement region setting means; and 

film thickness calculating means for calculating the 
thickness of said transparent film, at the regions for 
determining said film thickness, by using information for the 
characteristic quantity extracted by said characteristic 
quantity extracting means. 

30. The device for measuring the thickness of a thin 
film according to claim 29, wherein said characteristic 
quantity extracting means extracts information for the 
reflection intensity of a plurality of spectral waveforms of 
said reflected light, as the characteristic quantity for the 
plurality of spectral waveforms of the reflected light. 
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31. The device for measuring the thickness of a thin 
film according to claim 29, wherein said characteristic 
quantity extracting means extracts information for the 
frequency spectrvm intensity of a plurality of spectral 
waveforms of said reflected light, as the characteristic 
quantity for the plurality of spectral waveforms of the 
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